Detection of poly(ADP-ribose) by immunocytochemistry: a sensitive new method for the early identification of UVB- and H2O2-induced apoptosis in keratinocytes.
Apoptosis is an active form of cell death that is initiated by a variety of stimuli, including reactive oxygen species (ROS) and ultraviolet (UV) radiation. Poly (ADP-ribose) (PAR) is formed upon activation of the DNA repair enzyme poly(ADP-ribose) polymerase (PARP), and therefore was suggested as a new marker of apoptosis. Since DNA of epidermal cells represents a well-known chromophore for UVB irradiation, and UVB is known to generate H2O2 in keratinocytes, we hypothesized that PAR is a very sensitive marker of UVB- and H2O2-induced apoptosis in keratinocytes. In order to test this hypothesis, human immortalized keratinocytes (HaCaT) were UVB-irradiated or treated with H2O2, and subsequently apoptosis was identified by comparing conventional parameters such as morphological analysis, DNA laddering, and TUNEL assay, with PAR formation. Both, UVB and H2O2 treatment induced PAR formation in HaCaT cells in a dose-dependent manner, and its formation was detected as early as 4 h after irradiation, and at lower UVB doses (10 mJ/cm2) than observed by DNA laddering and the TUNEL assay. In conclusion, the detection of PAR formation is a very sensitive and early method for the identification of apoptotic cells in UVB-induced apoptosis of human keratinocytes.